Covalent binding of zomepirac glucuronide to proteins: evidence for a Schiff base mechanism.
Carboxylic acids can undergo irreversible binding to proteins via their acyl glucuronide metabolites. Such binding occurs in humans and in vitro for bilirubin and the anti-inflammatory drugs zomepirac and tolmetin and may have toxicological significance. The mechanism of the binding is uncertain, but is thought to involve nucleophilic displacement of glucuronic acid by free cysteine thiols, tyrosine, or lysine residues of the protein. We now present evidence, using zomepirac glucuronide, for an alternative mechanism where irreversible binding occurs by isomerization of the glucuronide and formation of an imine linkage between the glucuronic acid moiety of the conjugate and a lysine or terminal amino group of the protein. Involvement of a protein thiol in the binding mechanism was ruled out by experiments with the thiol blocking agent, p-hydroxymercuribenzoate. Moreover, significant irreversible binding occurred when the cysteine free protein, alpha s1-casein, was incubated in solution with zomepirac glucuronide in vitro. When zomepirac glucuronide was added to solutions with albumin in the presence of the imine trapping reagent, sodium cyanide, or the reducing agent, sodium cyanoborohydride, irreversible binding of zomepirac increased 8.3- and 5.5-fold relative to controls, respectively, after 6 hr at 37 degrees C. The product formed after treatment of solutions of zomepirac glucuronide and albumin with sodium cyanoborohydride was stable in dilute acid, whereas similar acid treatment of zomepirac-albumin adduct from control incubations, obtained after sodium cyanide exposure, released 30% of the total adduct. Only isomeric conjugates of zomepirac glucuronide were released from zomepirac-albumin adduct by mild acid; no beta 1-isomer was detected.(ABSTRACT TRUNCATED AT 250 WORDS)